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(57) Abstract 



The invention relates to a digital TDMA/FDMA (Time Division Multiple Access/Frequency Division Multiple Access) 
cellular network system, comprising CO base stations (1 1) forming radio cells (CI to C62), each of said base stations having a d e.- 
lgrjrurifid^a4io4^^ of a control cha nneLof the ceil and comprising a first transceiver (TRX1) transmitting continuously 
control data of the system concerning said cell at said control channel frequency at least in one predetermined time slot (TSO) of 
a TDMA frame (40), the TDMA frame of said first transceiver including traffic channels at least in a part of the other time slots, 
and at least one second transceiver (TRX2...TRX4) for the traffic channels, and (ii) mobile stations (12) connected to the base sta- 
tions (1 1) via a radio path. To provide a system suitable for a microcellular network and to maximize the advantage to be gained 
from interference diversity, the traffic channels of said second transceiver units (TRX2...TRX4) use frequency hopping at least in 
a part of the radio cells in such a way that, on those traffic channels aligned with thepr edeterminedl timeslots (TSOjof the con- 

" jexc^gJjalTcon- 



aa©iM9J2J!ce^c^^ the cell, belong to the hopping sequence, and on those traffic channels which are 

in the other time slots, (TSN, N^0), substantially all frequencies of the available frequency band belong to the hopping se^ 
quence. " . -". . .V. , • ■'• 
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C ELLU LAR SYSTEM* 

The invention relates to cellular network sys- 
tems / according to • the . preambles of the attached 
claims .1, 6 and 11 • The cellular network systems ac- 
cording to the invention may ; conform to the GSM sys- 
tem known per se, for instance. 

New requirements aris0 when mobile phone ser- 
vices are offered in urban population centres: the 
system is supposed to, have a large capacity,, base 
station equipment should be small-sized because of 
the very limited possibilities of providing equipment 
rooms in urban areas/ and the system should operate 
on ■ low radio power levels to make small-sized sub- 
scriber's ; Units piossible^ Moreover , the systeni -is 
expected to cover also the interior of buildings and 
to offer a good coverage in spite" of the fact that it 
is difficult to predict the radio coverage of anten- 
nas to be positioned at low . elevations . In addition 
to ' the above, the system is supposed to offer an 
easier, frequency.:; planning of a radio network than 
before. Such cellular networks are built of so-called 
short-range microcells, r . . 

To build a mobile phone network in an environ- 
ment as described above is a task very different from 
realizing a classic cellular network. While the pri- 
mary object of a cellular network is to minimize the 
number of base station sites by increasing the range 
of the cells to the technical maximum and by instal- 
ling the maximum number . of transceiver units permit- 
ted by the frequency, band of the network on each base 
station site, the primary object of microcellular 
networks is to achieve low radio powers and small in- 
. stallation units suitable for outdoor^ deployment . 

However, 'conventional" cellular technique (cell 
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.splitting) does not: meet: "the requirements of a micro- 
cellular network. This . is due to the. fact that with 
the cell radius decreasing .and the radio coverage at 
the same time becoming more difficult to predict ' than 
beforie (because antennas are positioned below roof- 
tops to restrict the cell size) either the overlap- 
ping of the cells increases or the coverage of the 
system is compromised (depending on a shadowing caus- 
ed by buildings or natural obstacles in each direc^ 
tion)V An increasing degree of overlapping of the 
cells makes it. necessary to widen the reuse pattern,/ 
which eliminates at least part of the additional ca- 
pacity supposed to be obtained by means of cell 
"splitting.. 

v The object of* the present invention is thus to 
provide a digital TDMA/FDHA ( Time Division Multiple 
Access/Frequency Division Multiple Access) cellular 
network system, .e.g, a TDMA/FDMA cellular system ac- 
cording to the GSM system, in order to comply with 
the above requirements for,, a microcellular network. 
This is achieved by means of a cellular network sys- 
tem according to the present invention, the first 
embodiment of which is characterized in what is set 
forth in the characterizing portion of the attached, 
claim \ r the second embodiment of which is charac- 
terized in what is set. forth in the characterizing 
portion of the attached claim 6 • ancj the third embodi- 
ment of which is characterized in what is set forth 
in the characterizing portion of claim 11. 

The basic idea of the invention is to give up 
the classic cell planning, according • to which a part 
(particular frequencies) of a frequency band avail- 
able is allocated to each cell, and to utilize in- 
stead (within the scope of the restrictions placed by 
the other properties of the system) substantially, the 
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full available frequency band in as many cells as 
possible, preferably in ail cells of the. system. 

'^hB m .\^±ff^&nckJ!jb&i^&B^ the idea of the inven- 
• tion and that of the prior art may be described* moire 
5 accurately s as follows . Conventional bell planning 
■\ tries to find . the densest reuse pattern/ by means of 
V which a limited available frequency band can be ef- 
fectively utilized ( the denser the reuse pattern , the 
greater • the capacity )• This takes place in such a way 

,10 that the number (K) of the coverage areas (cells or 
sectors) of a reuse pattern is first derived from the 
minimum required for C/I ( carrier-to-interference . 
. ratio) of the system ( GSM system requires 9 dB, for 
instance)- The available frequency band, is then di- 

15 vided evenly among the coverage areas . The basis for 
the present invention is a very different idea: -cell 
planning is simplified by choosing the number (K) of 
the coverage areas of the reuse pattern to equal with 
the number of available carriers on the frequency 

20 band. The capacity of the system is then increased by 
adding frequency hopping transceivers, each of which 
is hopping across the whole width of the frequency 
band. /The collision probability can thus be spread 
over the whole area of the reuse pattern. 

25 . The solution of the invention also enables the 

considerable advantage that the frequency^ hopping 
sequences - to be used in different cells need not be 
mutually synchronized/ which means that there is no 
need to time synchronize the cells, i.e, TDMA frames 

30 need hot be transmitted synchronously , and at the isame 
mutual timingf . On the other hand, the invention makes 
it possible to utilize also the time synchronization/ 
between cells for a selective reduction of. collision 
load on control channels, as, is described in greater 

35 . detail later ""• V'i ■ ■■ - ■. 
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In the present invention, the known frequency- 
hopping property of the known GSM system is. thus uti- 
lized in a novel way* in other words in such" a way 
that substantially the whole frequency band of the 
5 system is included in the hopping sequences of the 
cells. A frequenc^^hopping chain of all cells then 
includes the same frequencies, i*e. all frequencies 
of the system (with certain exceptions due to the 
other properties of the system)* 

10 According to the frequency -hopping principle, 

the transmission frequency is changed throughout the/ 
transmission of a signal and the receiving frequency 
during reception, respectively, by using a suitable 
number of frequencies^ e.g* four predetermined fre- 

15 quencies. These frequencies form a so-called hopping 
sequence* Within one cell, the hopping sequences are 
mutually synchronized (collisions do not occur be- 
tween the' channels of any one single cell) and non- 
correlated among cells sharing the same allocated 

20 frequencies- In the GSM system, frequency hopping, is 
an optional feature for a base station and an obliga- 
tory one for a mobile station. 

Two kinds o£ advantages are gained from the use 
of frequency-hopping, namely so-called frequency and 

2,5 interference diversity effects. The desirable effect 
of frequency diversity is based on the fact that fad- 
ing conditions are mutually uncorrelated across con- 
sequent time slot occurencies, when the frequency of 
a radio connection is changed sufficiently from one 

30 time slot to another. Even stationary (or slowly mov- 
ing ) users , which for a certain frequency are in a 
fading notch, are then regularly also in a strong: 
field on some other carriers belonging to the hopping 
sequence- On the other hand, the useful effect of 

3 5 interference diversity is caused by the mutual uncor- 
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irelatedness of , . the hopping, sequences,' i.e. by the 
fact that the frequency-hopping sequences ' of the base 
stations using the same or'; ri^ 

mutually different, whereby connections interfering 
5 - each other change when moving , from one time slot to 
another* In this way, the influence of strong inter- 
ference % sources is averaged over several channels. 
The radio system and. frequency-hopping of the ' GSM 
system are described .': in greater detail in : the 
10 reference [1] cited (the ; list of references cited is' 
at the end oi the specification). ;'0 V 

Thanks to. the solution, of v the present .• inven- 
tion,, the benefit , from interference diversity can be 
exploited to its full potential . Because the system 
15 of the invention reuses substantially all frequencies 
preferably in all cells, an increasing degree of 
overlapping of the cells in a denser becoming cellu- 
lar network does not rn^ke it necessary to relax ' the 
reuse "pattern ( because the interference is only mo- 
20 mentary), which brings a distinct advantage of capa- 
city compared to conventional solutions. 

Iii the following, the invention and its prefer- 
red embodiments will be described in "greater detail 
referring to the. examples according to ; the attached 
25 drawings illustrating a GSM network > in which 

. Figure 1 shows schematically one ceil of a cel- 
lular network system, 

Figure 2 shows schematically a reuse of fre- 
quencies in a case known per se, in which a cellular 
30 structure consists of a reuse pattern of 9 cells, 
. = v Figure 3 shows schematically an allocation of 

. : BCCH/CCCH " frequencies in the cellular network system 
according to the invention, 

..Figure* 4 shows'; : schematically frequencies used 
35 in , one cell of the cellular., network system according 
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to a first embodiment of the invention in a -time slot 
corresponding to a BCCH/CCCH time slot, 

Figure *. 5 shows schematically frequencies used 
in one cell of the cellular network system according 
5 to the first embodiment of the invention in the other 
time slots of a TDMA frame and 

Figure 6 shows schematically frequencies used 
in one cell of the cellular network system according 
to a second embodiment of the invention. 

10 Figure 1 illustrates a cellular network system 

within the area of one radio cell, A base station 11 1 
forms a radio cell of its own and serves subscribers 
12 moving in "the area of this cell and being in con- 
nection with their base station via a radio path. The 

15 base station, comprises at least two r in this case 
four transceiver units, which are indicated by refer- 
ence marks TRX1 ► . . TRX4 The outputs of the transmit- 
ters are connected to a combining element 13 at radio 
frequency, which element connects the transmitters of 

20 the transceivers to a common transmitting antenna 14 
and the receivers of the transceivers to a common re- 
ceiving antenna 15. The combining, element 13 is a 
wideband combiner suitable for being used in associa- 
tion with frequency- hopping transceivers. Because of 

25 the losses of a wideband combiner, the number of 
transceivers to be connected to the same antenna is 
limited.. . 

The base station further comprises several 
baseband signal processing units 16a to 16d, which 

30 produce baseband modulating signals for the trans- 
ceiver units TRX1. . .TRX4. In the signal processing 
units. r . the data to be transmitted is coded and posi- 
tioned into a frame structure. Between the ■ signal 
processing units and the transmitters, there is a 

35 switching field 17 connecting the baseband signals. -to 



PCT/FI93/00195 

be transmitted to the transmitters and the signals to 
be received to the signal processing units/ respec- 
tively. 

One^. : o the base sta- 

tion (in this case the transceiver unit TRX1 ) trans- 
mits on a . BCCH/CCCH channel . ■;; The transmission fre- 
quency ( BCCH/CCCH frequency ) of this transceiver unit, 
is fixed in each cell , The BCCH/CCCH channel . will be 
described more closely below. 

Because the number of transceivers to be equip- 
ped for the cells of the system is smaller than the 
number of the channels of the system, hopping synthe- 
tizers shall be used in the transceivers of the ! cel- 
lular network system according to the invention. /; 

The cellular network, naturally comprises also 
other components, but because the basic structure of 
the network is known per se, it will not be described 
more closely in this connection. As to the basic 
structure of a GSM network, reference is made e.g. to 
the reference [2] cited. 

: ' In Figure 2 the cellular network system is 
shown as a /'combination ■; of ideal hexagons, each of 
which represents one cell 10.' According to conven- 
tional frequency planning, . hexagons are formed in a 
known manner to reuse patterns, to so-called clus- 
ters, which clusters 20. typically comprise e.g. 9 
cells, ' as shown iri Figure 2. Frequencies available 
are diyided among; the cells of . a cluster and respec- 
tive frequencies are reused again in the respective 
cells bf the .next cluster. .In Figure 2, v the frequency 
combination of each cell is indicated by reference 
marks A to I. For instance, pn a 12,5 MHz band With 
62 available. carrier frequencies, the difference be- 
tween . the .carriers being 200 kHz, six or seven fre- 
quencies J are allocated to each . cell from said fre- 
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quency band - 

One of the control channels of ' the GSM system 
is a Broadcast Control CHannel BCCH, which is a uni- 
directional channel from the base station to the mo- 

5 bile stations. Another control channel of the GSM 
system is. a Common Control CHannel CCCH, which is 
used for establishing a signalling connection only. 
The BCCH and CCCH channels occurring at the same car- 
rier frequency share one time slot in a multif rame 
10 structure of 51 frames * A . BCCH/ CCCH carrier consists 
of a TDMA frame of 8 time slots. One of the time' 
slots is used commonly by the BCCH and CCCH channels 
(as well as by a frequency correction channel FCH and 
a synchronizing channel SCH) (51 multif rame) . The 

15 other time slots of the BCCH/CCCH carrier may be 
traffic channels- : 

Even though a power control as per channel (as 
per time slot) is known in the GSM system, the BCCH/ 
CCCH carrier must transmit at maximum power in all 

20 time slots, because the mobile stations monitor the 
surrounding cells after having read the frequencies 
of the neighbouring cells from their active cell* A 
mobile station can measure the level of the neigh- 
bouring cells only momentarily, due to which there is 

25 no guarantee that the measurement occurs exactly in 
the time slot comprising the BCCH/CCCH channel . For 
this reason,: the cell must transmit this frequency in 
all time slots at fixed (maximum) power. The mobile 
station utilizes these measuring data in- order to 

30 conclude, whether the field strength of some other 
cell' is so much stronger that it is worth while, aban- 
doning the present cell and beginning to listen to 
the call channel of a . new cell .. A similar monitoring 
controls a handover process,, when the mobile station 

35 is in an active state, in. other words, in; the case of 
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; • Because one time slot ( BCCH/CCCH time slot) of 
•/. the BCCH/CCCH carrier is shared ( within the scope of 
/" the multi frame m< structure > also . by other control chan- 
5 nels :. ( frequency, correction ' channel FCH " and synchro^ 
nizing ; channel SCH ) ; : the references ? to the BCCH or 
CCCH channels shall be understood to cohcierh gener- 
. ally also other control channels of a similar . type 
t (common in a cell). (These; control channels are .de- 
10 scribed in greater detail e.g. in the above-mentioned 
. reference :[ 1 ] cited • ') ; 

Consequently/ each cell 10 of the GSM system 
comprises a transmitter (such as a beacon) at a fixed 
frequency and with a permanently constant power; . on 
15 v the basis of which the mobile stations can,, f or ; in- 
stance, decide to which of the available cells they 
stick in an idle state. ; On grounds of the measure- 
ments of the neighbouring cells, the system makes a 
decision on a handover , of a mobile station in a call 
20 state . . Consequently, no hopping synthetizer can be 
: used at 'they BCCH/CCCH frequency, of a cell (wbereby 
. the BCCH/CCCH channel could be seen pnly at intervals 
at the frequency allocated to said cell). 
' . On' account of the described properties of . the 

25 GSM system, the main principle of the present inven- 
tion (the transceivers use frequency hopping in 'such 
a way that substantially all frequencies of an avail- 
able frequency band belong to the hopping sequences) 
has been varied in such a manner that conventional 
30 . frequency planning is applied to the BCCH/CCCH fre- 
: quencies '6'f ,'the : cells, :;'Which;.'means' t* 1 ^ "the. control 
, carrier has a predetermined fixed frequency in each 
cell. Differing from the conventional frequency plan- 
ning; the/ system according to the . invention does not,'. 
3 5 ; however, require the maximum capacity of the cluster 
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. "to be reused (because only one BCCH/CCCH frequency ±s 
allocated -to each cell), and therefore, -the cluster 
size can be preferably the same as the number of ra- 
dio frequencies available in the system - Consequent- 
5 ly, on a 12,5 MHz band, . for instance, the size of the 
cluster can be 62 cells, if the difference between 
the carriers is 200 kHz * Frequency planning can be 
very much simplified by such a large cluster size, in 
spite of the irregular radio ; coverage of -the cells. 

10 Figure 3. shows schematically the allocation of 

. the BCCH/CCCH frequencies in a case similar to that* 
described above, . in which the cluster ..size is 62 
cells. The cells of the cluster are indicated by ref- 
erence marks Cl to C62- . The BCCH/CCCH frequency of 

15 the cell Cl is fl, the BCCH/CCCH frequency of the 
cell C2 is f2, etc./ and the BCCH/CCCH frequency of 
the last cell C62 is.f62. 

As mentioned above, the frequency of the BCCH/ 
CCCH channel cannot hop, but the transmitter in ques- 

20 * tion transmits at a fixed frequency and at constant 
power, in all time slots of a -TDMA frame. Respective- 
ly, in order to protect the BCCH/CCCH channel from 
other frequencies hopping according to the invention, 
the BCCH/CCCH frequency cannot be present on the fre- 

25 quency hopping sequences of the other radio channels 
of the same cell in the time slot corresponding to 
the BCCH/CCCH time slot of said other radio channels. 

Figures .4 and 5 show this principle schemati- 
cally. 

30 Figure 4 shows' frequencies, used by. all other 

transmitters ' of one cell, in this example case C46, 
except . by the BCCH/CCCH transmitter (transceiver 
units TRX2 to TRX4 in Figure 1 ) ' , . in a time slot TS0 
corresponding, to the BCCH/CCCH time slot and being 

35 the first time slot" of a TDMA frame 40.. As presented 
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above, the BCCH/CCCH frequency of "the cell C46 is 
f 46, and each other transceiver unit has the frequen- 
cies f 1 to v if 4 5 ' and f 4 7 \ to f 62 at its disposal in the 
;x time slot TSO correspondihgr to the BCCH/CCCH time 
5 slot. Consequently , generalized for all ceils, this 
•means that the transceivers, except the transmitter 
operating on the control carrier ( BCCH/CCCH ) / use ; 
frequency hopping in the cells of the network in such 
' a way that substantially all frequencies of the 

10 available frequency band belong to the hopping se- 
quences, except the frequency of the control carrier 
of the pWn cell in the time slot corresponding to the 
control channel . ' - ■ • 

According to Figure 5, respectively, each 

15 transmitter of the cell C46, except the BCCH/CCCH 
transmitter , has all the frequencies f 1 to f 62. at its 
disposal in all those time slots of the TDMA frame 40 
which do not correspond to the BCCH/CCCH time slot 
( TSN, N^O ) . Generalized for all cells , each trans- 

20 ceiver unit of each cell',; except the BCCH/CCCH trans -•; 
mitter, has all the frequencies at ; its disposal in 
these time slots. Consequently, each' one of these; 
transmitter units transmits ' 1/62 of the transmission 
time of each channel at a certain individual trans- 

25 mission frequency. 

In one embodiment of the invention, the other 
time "slots (7 in number) of the BCCH/CCCH carrier, 
which time slots may be traffic channels, remain at 
the same fixed frequency and only channels at other . 

30 frequencies hop as described above. In a second em- 
bodiment,- said , traffic 'channel time slots . of the 
BCCH/CCCH carrier hop between the BCCH/CCCH transmit- 
ter operating at.- a fixed frequency and the other 
(hopping) transmitters of the cell in accordance. with , 

35 a . local hopping sequence of - the cell to be realized .. 
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in a baseband switching field 17 (Figure 1), for in- 
stance,. The switching field 17 connects said channels 
frame by frame to different transceiver units. In 
this last-mentioned embodiment, in which all channels 
5 are treated equally,, irrespective of whether they be- 
long to a fixed frequency BCCH/CCCH transceiver unit 
. or to other transceiver limits, the interference di- 
versity to be obtained from frequency hopping can be 
preferably maximized- 

10. In. case if the other time slots (7 in number) 

on the BCCH/CCCH carrier remain at the same fixed' 
frequency, they are exposed to interference from 
(hopping) frequencies of the other transceiver units - 
In the above embodiment, -the BCCH/CCCH frequency of 

15 . the own ceil has been eliminated from the frequency 
hopping sequences only in the time slot corresponding 
to the BCCH/CCCH time slot. This is caused, on the 
orie hand, by the fact that the control channel (BCCH/ 
CCCH channel) is considered to be more critical as 

20 far interference is concerned than an ordinary traf- 
fic channel and, on the other hand, by the fact that 
said interference is only momentary. However, the 
momentary interference caused by the ( hopping ) fre- 
quencies of the other transceivers to the other chan- 

25 nels on the BCCH/CCCH carrier can be entirely elimi- 
nated by excluding • the BCCH/CCCH frequency of the own 
cell from the frequency hopping sequences in all time 
slots (TSO* - * TS7) - This causes, however, a slightly 
greater loss of capacity, respectively. The last-men- 

30 tioned alternative is shown in Figure 6', as far as 
the cell C46 is concerned. 

Moreover, it shall be noted that the above em- 
bodiments are such that there is no need to time syn- 
chronize the cells . with each other. . 

35 Moreover, the principle of the invention leads 
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: : *?, V ^hat the other cells of the system use 

' 7 BCCH/dCCH frequency V of the interfered cell also 
in ; the : BCCH/CCCH , time ;siot : and thus interfere the 
; BCCH/CCCH • -channel of : -this . cell. However, • cohse- 
quence of the natural topology of the network is that 
the most cells are too far away in order to cause any 
significant , interference . . Transmitters ; of each K cell . 
: spend 1/62 of the transmission, time at the BCCH/CCCH 
frequency o£ said interfered cell . ; 1 1 depends on the 
equipped capacity, of the cells and on the prevailing 
^ raffip si "tuation y . whether the .interference level- of 
the BCCH/CCCH . channel rises too high. 

v " However, ; interference tolerance of the BCCH/ 
CCCH channel is improved by the fact that the maximum 
power of the cell is used on the BCCH/CCCH channel 
under all circumstances. The other users hopping at 
the same frequency operate in most cases on a lower 
power level controlled by power control. Due to this, 
it: is highly probable that . the BCCH/CCCH channel 
copes with collisions without an unreasonable in- 
crease of the error ratio. On the other hand, a suf- 
ficient ^mount of frequency resources are placed at • 
the other users' disposal from other frequencies (at 
which the peak power BCCH/CCCH carrier is topologi- 
cally farther away), from a more equal situation of 
competition, so that ; these users / will be able to 
maintain a sufficient quality of a radio connection. 

However, if the interference level of the BCCH/ 
CCCH channel rises too high, in spite of the topolo- 
gical distance mentioned above. and differences in the 
power level > . ..the principle of . the invention can be. 
Applied in such a way = that traffic channels corre- . 
spending J. to . the BCCH/CCCH time slot are blocked from 
being us^d by the other ,( hopping ) radio channels' of 
the network . In other words, ., the . system, does not con- 
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nect a call "to a time slot corresponding to the BCCH/ 
CCCH time slot in cells surrounding the cell which 
suffers from excessive Interference on the BCCH/CCCH 
channel. In this way, it is possible to reduce selec- 
5 tively "the intensity . of collisions occurring on the 
BCCH/CCCH channels so that channel coding and inter- 
leaving of the system yield, a sufficiently "low error, 
ratio * This procedure naturally reduces the capacity 
of the system of the invention, but the reduction is 

10 restricted to concern only certain cells and exclu- 
sively the BCCH/CCCH time slot (TSO). The last-men-i 
tioned embodiment . can be varied in principle also in 
such a manner that only the BCCH/CCCH frequency of 
the own. cell and the frequency or frequencies corre- 

15 spending to the BCCH/CCCH frequency of one or several 
other (interfered) cells are eliminated from the fre- 
quency hopping sequences in a time slot corresponding 
to the BCCH/CCCH time slot.. In the two last-mentioned 
embodiments, the cells shall be mutually time syn- 

20 chronized in such a way that the TDMA frames are 
* transmitted synchronously and at the same mutual 
timing. 

Though the invention has been described above 
referring to the example of the attached drawing, it 
25 is obvious that the invention is not restricted to 
that, but it can be modified in many ways, within the 
scope of the inventive idea presented above and in 
the attached claims . 

30 
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Claims: 

1. A digital TDMA/FDMA (Time Division Multiple 
Access/Frequency Division Multiple Access) cellular 

5 network system, comprising r 

base stations (11) forming radio cells (CI to 
C62), each of said base stations having a determined 
static frequency of a control channel of the ceil and 
comprising a first transceiver (TRX1) transmitting 

10 continuously control data of the system concerning 
said cell at said control channel frequency at least 
in one predetermined time slot (TSO) of a TDMA frame 
(40) the TDMA frame of said first, transceiver in- 
cluding ' traffic channels at least in a part of the 

15 other time siots, and at least one second transceiver 
( TRX2 . • , TRX4 ) for the traffic channels, and 

- mobile stations ( 12 ) connected to the base 
/ stations (11) via a radio path, c h a r a c t e/r 

i z e d in that the traffic channels of said second 

20 transceiver units ( TRX2 . ^ . TRX4 ) use frequency hopping 
at least in a part of the radio cells . in such a way 
that, on those traffic channels aligned with the pre- 
determined time slots (TSO) of the control data of 
the cell in said first transceiver (TRX1), substan- 

25 tially all frequencies of the available frequency 
band, except said control data transmission frequency 
determined for the cell, belong, to the hopping se- 
quence, and on. those traffic channels which are in 
• the other time slots ( TSN r N^O ) , substantially all 

30 frequencies of the available frequency band . belong to 
the hopping. sequence. ■ 

2. A cellular "network system according to claim 
1, characterized in that said frequency 
hopping is used in each cell thereof. 

35 . . 3. A. cellular network system according to claim 
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1 or 2 r characterised in that: the fre- 
quency hopping sequences "to be used in different: 
cells are mutually non- synchronous. 

4. A cellular network system according to claim 
. 5 1, characterized in that all channels 
of a carrier of said first transceiver unit (TRX1) 
remain at the same fixed frequency. 

5* A cellular network system according to claim 
1, c.h a x. a c t e_ xr i z e d in that frequency hop- 
10 ping is carried out on the traffic channels of the 
carrier of said first transceiver unit (TRX1) by. con-( 
necting said channels according to a. predetermined 
sequence to the second transceiver units ( TRX2 
TRX4) . 1 
15 6. A digital TDMA/FDMA (Time Division Multiple 

Access /Frequency Division Multiple Access) cellular 
network system, comprising 

- base stations (11) forming radio cells (CI to 
C62), each of said base stations having a determined 

20 static frequency of a control channel of the cell and 
comprising a first transceiver (TRX1) transmitting 
continuously control data of the system concerning 
said cell at said control channel frequency at least, 
in one predetermined time slot (TSO) of a TDMA frame 

25 (40), the TDMA frame of said first ' transceiver in- 
cluding traffic channels at least in a part of the 
. other time slots, and at least one second transceiver 
(TRX2. ... * . TRX4 ) for the traffic channels, and 

- mobile stations ( 12 ) connected to the base 
30 stations (11) via a radio path A c h a r a c t e r- 

i z e d in that the traffic channels of said second 
transceiver units ( TRX2 - - . TRX4 ) use frequency hopping 
at least in a part of the cells in such a way that 
substantially all frequencies of the available fre- 
35 quency band, except said control data ■ transmission 
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frequency determined , for the cell, belong to -the hop- 
ping sequence 1 oh all. tr<af f ic channels. 

. 7 .'.'.A., cellular network system accbrding to claim 
6, c h a r a c t e r ; i.^ z : -e d .' in that said frequency 
5 hoppihg is used in each: ceil. . 

8 . 5 A cellular - network system according to claim 
•" 6 oiT j7r , v c h \a " : r a c t e r f z e d v in that the; fre- 
quency hopping sequences to be used in different 
cells are mutually "rion- synchronous T ' 
10 "9 ' • A cellular network system , according to claim 
6, c h a r a c t e r i z: ^e d iri that all channels 
of a carrier of said first transceiver unit ( TRX1 ) 
/remain at the same fixed frequency-./ 

10. A cellular network system according to 
15 claim 6, c h a r a c t e r i zed in that f requen- 

cy hopping is carried . but on the traffic channels of 
the carrier of said first transceiver unit (T.RX1) by 
"'■ connecting said channels according to a predetermined 
sequence to the second . transceiver units ( TRX2 . > i 

' 20 ' " • \ TRX4) ^^J-;. y J-t.; f^V^t 'A^Kf:^': v ' ['1 ^\ V " V /' : 

11. A digital TDMA/FDMA (Time" Division Multiple 
Access/Frequency ■.; Division Multiple Access) • cellular, 
network system, comprising". <\ 

- base stations .( 11) forming radio cells ( CI to 
25 C62 ) , each of said base stations having a determined 
static frequency ,of a control, channel ' of the and 
comprising a first trahsceivjer ( TRX1 ) transmitting 
continuously control data of the system concerning 
said cell at said control channel frequency at least 
30 in one predetermined time slot ( TSO ) <pf a TDMA frame 
(40 ) , common to ! all ; radio cells of the system, the 
TDMA frame of said first transceiver including traf- 
fic channels at least, in a part . of the other time 
siots, and at least one second.^ transceiver (TRX2 . . y 
35 TRX4)';fbr .the traffic -channels , . whereby the radio 
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cells aire mutually synchronized ±n such a way that: 
the TDMA frames are -transmitted synchronously and at 
the same mutual timing, and 

* - mobile stations (12) connected to the base 
stations (11) via a radio path, character- 
ized in that the traffic channels of said second 

transceiver units (TRX2 TRX4) use frequency hopping 

at least in a part of the radio cells in such a way 
that, on those traffic channels aligned with the pre- 
determined time slots (TSO) of the control data of 
the cell in said first transceiver ( TRXl ) , substanti- 
ally all frequencies of an available frequency band, 
except said control data transmission frequency de- 
termined for the cell, belong to the hopping se- 
quence, and on those traffic channels which are in 
the other time slots (TSN, N/0), substantially all 
f requenciesr of the available frequency band belong to 
the hopping sequence, and that for reducing the . in- 
terference exposure of the control channels of the 
other radio cells of the system,, a time slot aligned 
with the time slot determined in the system for 
transmitting control data of the cell is blocked from 
being used at least by one of said second transceiv- 
ers (TRX2 TRX4) r at least at one of the base sta- 
tions (11) of the system. 

12. A cellular network system according to 
claim 11, characterized in that said 
frequency hopping is used in each radio cell thereof. 
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